Effect of organic acids on inhibition of Escherichia coli O157:H7 colonization in gnotobiotic mice associated with infant intestinal microbiota.
Previously, we produced two groups of gnotobiotic mice, GB-3 and GB-4, which showed different responses to Escherichia coli O157:H7 challenge. E. coli O157:H7 was eliminated from GB-3, whereas GB-4 became carriers. In this study, we analysed the mechanisms of E. coli O157:H7 elimination using GB-3 and GB-4. When GB-3 and GB-4 mice were challenged with E. coli O157:H7, the E. coli O157:H7 population was reduced in the caecum of GB-3 when compared to that in the GB-4 caecum, although the numbers of E. coli O157:H7 in the small intestine were not significantly different between these two groups of gnotobiotic mice. The lag time of E. coli O157:H7 growth in a 50% GB-3 caecal suspension increased when compared to that in a GB-4 caecal suspension. Acetate and lactate were detected in the GB-3 caecal contents, and acetate and propionate in those from GB-4. Although E. coli O157:H7 growth was not suppressed when it was cultured in anaerobic broth supplemented with these organic acids, the motility of E. coli O157:H7 was suppressed when it was cultured on semi-solid agar supplemented with the combination of acetate and lactate. These results indicate that the organic acid profile in the caecum is an important factor related to the elimination of E. coli O157:H7 from the intestine.